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REMARKS 

Claims 1-11 are pending. By this Amendment, claims 1-11 are amended, a 
substitute specification (with a handmarked copy) is submitted, and drawing changes 
are submitted as annotated sheets. 

The drawings are objected to due to errors in Figs. 1 and 2. The drawings are 
corrected to address the Examiner's objections, stated in Section 1 of the Office 
Action, and to make other minor corrections. Figs. 1, 2,4, 5 and 6 are submitted 
herewith as annotated sheets showing the corrections. Substitute sheets will be 
submitted upon approval of the corrections. 

In the Office Action, the specification is objected to under 35 USC §112, first 
paragraph, due to grammatical inconsistencies. Applicants have carefully reviewed 
the specification and revised it to conform to U.S. Enghsh usage. Due to the extent of 
the changes, a substitute specification has been prepared to address the Examiner's 
objections and to clearly describe the present invention. The substitute specification 
includes no new matter and its submission is in compliance with the USPTO 
requirements stated in the MPEP §608.01 . A copy showing the handmarked changes 
is also attached. The subject matter shown in the revised specification is fiiUy 
supported by the original specification and would be readily recognized as inherent by 
one of ordinary skill in the art. 

Claims 1-11 are objected to due to various informalities detailed in the Office 
Action. By this amendment, the claims are amended to eliminate and correct any 
informalities and to correspond to the language in the revised specification. It is 
requested that the objection be withdrawn. 

Claims 1-11 are rejected under 35 USC §112, second paragraph, as being 
indefinite due to inconsistencies and ambiguities in the claim language and lack of 
antecedent bases. It is believed that the revision of the claims to conform to U.S. 
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English usage resolves all of the issues raised in this rejection, and that this invention 
is now clearly claimed. It is requested that the rejection be withdrawn. 

All objections and rejections having been addressed, it is respectfully 
submitted that the present application is in a condition for allowance, and a Notice to 
that effect is earnestly solicited. Should further issues require resolution prior to 
allowance, the Examiner is requested to telephone the undersigned. The 
Commissioner is authorized to charge any fees or credit any overpayment applicable 
to this filing to Deposit Account 03-3975, control number 0821 18/0274477. A Fee 
Transmittal sheet is submitted in duplicate for that purpose. 



Respectfully submitted. 



PILLSBURY WINTHROP LLP 




Caroline D. Dennison 
Reg. No. 34,494 



Tel. No.: 703.905.2047 
Fax No.: 703.905.2500 



CDD/QCH:mll 



P.O. Box 10500 
McLean, VA 22102 
Tel. No.: 703.905.2000 
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METHOD FOR COMPRESSING OUTPUT DATA AND A PACKET COMMAND DRIVING 
TYPE MEMORY DEVICE 

BACKGROUND OF THE INVENTION 
Field of the Invention 



10 



The present invention relates to a packet command driving type 
memory device, particularly, to a method for compressing output 
data that can reduce ^^test time and^di4lfe-^S^^4;-^ .e^a^^-y.-^^ 
position ^^^^J^^f^^^-^^^^<i4^ and a memory device having 
a pre-f etched data output structure. 



15 



Description of the Related Art 

/ 

In a prior packet/ command driving type memory device, e.g., a 



20 



25 



memory device s^ch as ^ JIAMBUS DRAM, a data pass structure is 
"^^^i^" 0Fig.2 i>3-a^etail'd^^g-^eia4^^^^ part^ 

dot/iine part) of Fig. 1, i^^^tn^f^^^^. ^ passXl^ough 
wh^-da^-a from a core cell region 10 to an output pad DQ a^-e- 

Wh^Ti writi^^d«i:-a, ofte-tUJ;^^^ are transferred to an interface, / U c£, 
part 40 r-e^pe^ctj^-y, and ,da*a are packed 'b^^S-bit^^^T^^^^^a!^^^ 
'^y^^^.fe^T^g^tive edge and a positive edg^ of each 
-srS^^^^^ data pad(DQAO- DQA7, DQBO- DQB7). Even rmJi^ ^ 
^^^-a of/^bit^data packeted during 4 clock cycle^, for example, 
are tranjferred to a data input/output part^%^ an interface,. 



part 40 an ascending edge of a clock signal tclk^ ^d r^;^^'^'^' 

for example, are transferred to the data input/output 
part 30 via the interface part 40 i-/^^cending edge of a clock 
signal tclk. / \ 

The 8-bit^ data transferred via the interface part 40 are 
transforxned to parallel data of 8 bits WD<0:7> through a data 
input shift part (not d^eW-^ a^^^wing) of the data input/ 
output part 30^ a*^ transferred to the core cell region 10 via 



30 
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a column control part 20^ and written in a packet form. ^ ^ 

RD<0:7>'^ad from the core cell region 10 i«-^-pa-efce-b-fe«n a^^ 
transferred to the data input^output part 30 via S^ol 



trams rerred to the data mput^ output part 30 via a^olumn , ^ 

cS^M^ff^^^^^^ "^^^^ input^output part 30 transform^C^ ^^^'^ 
to Wi-e«^-da^ via shift registers 31-34,, 'a^ltiplexer and\-^(n^ 



drxve-rs'41-4 4 6lE'THe~ilveeT^3- 



10 



eread<0, 2, 4, 6^:1^ an ascena lng edge of a^^ck signal tclk.^l 

^3, 5, 7>^^^ a descendiing edge of aP^lock 
■-Bstd _ ArnoT-H i nrri \7 p 1^-5 -"-s <^ xiee^^ta are 

a pads (DQAO^ DQA7, 



signal t c 1 k ,,-4=^-a^-aira-patd . Accordingly, 8 bit 
transferred i^t-^packet f orn^Ta respective dkt. 




DQBO- DQB7) during 4 clock cycles. ^-CT^O.^'^T^^ 
A prior memory device having a data pass structure as described 
above P^regtched^ata by 8 ^its from the core cell region 10, "^U. 
^€s!c^^^i^^^ vi^rf^^-^^^ l^^scending edge and hU 



^-aii^g edge of 



a>-6Tock ^^^4:i-aKl^via a shift register of the data 
input ^output part 30. ' / * 

HjQJweW^-^ prior 



20 



prior memory^evice paving a data pJss structure as 
described above checkld'^'^&jq output of every/output data pad 
of_a.,xaemo^^-^^^^^ and di^J^^a^r-^a f ail*:^'^^aif?^ a 
DA test mode^ ^^^^^^ output p'^^^s separat&i.ve^a^^^-£:e^e-e4^^ 
output data pin^ T-h^^^^e^^^e^ — the^^ — wa-s — a-^ r ob i-em--^-a.t— a^^^^"^ 




25^..^ h -Q t -i.3^ _ _ _ 



- — — — — r^i 1 1 ■ - J- -y^ 




•tl'S 



^mb^ of pins, allocated -for outputting data of 
a tester is N,.^<hen the number of data output pads of a device 




cell region/ viaa read data comparing part;a«d dir&^^nS^ 
whether a fail*^%f^g^emory device t^^^Sod^il^^^^ot , itetetey 
outputfeend the result (Errorout) via an output terminal SIOl o^- 
^—efte-e^^T. However^Y^^P^io^ 3^^^^ device could discriminate 
^ whether a f ail^^-p^d'uce-<i''ey comparing the read data, hn^^heije 
35 w a - s a i -flmr ^n o- r .Droblem/i n wsfoi- loxrai ^^^t- ,^ 



wa-s--a-AflmT~^?pe^problem/4n ^ wa fer level test, tHa± 

/ u» •Wat ^ ^ 



one 



'-an' t 



L 467 81 6763 



Uk^^ ..^ ^^^^ . 

l«*ew where e^^^ore cell ^^^ion 10 a2^ail>^^^-pr-edHa-e^, hence 
one has to seek^^repair >^11 . ^acocv\ae^\ 



5 SUMMARY OF THE INVENTION 
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5/ 

The present invention -i-s-i-i^-ven^^^-d-to- solveM:he problem of the 



prior art^/it is an object of the present invention to provide 
a method for compressing output data wiS-eh-^B-n^reduce -^test.^w^ 
time and a packet command driving type memory device with a 
pre-f etched data output structure. 
It is another object of the present invention to provide a method 
for ^^^^ssing^^^^ data which ee^ ^^L^p^n address"^^^i^d^^^^ 

a fail wa^-^-£^d4d-©e^ -w-h-en«a-fai4-is-pi?edTi7^^ in a memory device^ 
and a packet command driving type memory device with a pre- 
fetched data output structure. 

It is another object of the present invention to provide a packet 
command driving type memory device w^^^an output data 
seJ,ectively i.4al^2iell£i^^ - — - — ^'^^ 
b^2:ixaddi-«g a circuit thai 

front stage of a shift register of a data input/'output part. 
To achieve the ot^ject of the present invention, a method for 
compressing output data^^^^eeSs. invention is characterized to 



^•f a^normalS^peration and a DA mode test ^ # 

t cain^<^:^^^B3^S±£tel^&'^^ data toVa " — 



i-ta- and the read 



written in the aQ^res^~^compare the'w-iHL-t 

data by dividing 2^^--gean uppej^^ert^TE^O^-^^ a lower^oej^d^-^^^j 
^^^t^^enerate Compressed data o^.-<jJbity^ 
^<^^^^5?tether iL fail'^&e^.'ih, "c^TT:^ x. ^ prt 
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Also, a methocJ for compressing output data ^^^^hir^ 'in^vention 
comprises^ a ^ep^f o^r reading da-^ a core cell region and 

prefetchin^^-.^i;^^--f1^ certai^^it>^ n a normal mode; a step 
for writing'^lrst data ^^^^^^^^^t^in a corresponding address 
of the core dell region in a test mode; a step for reading the 
first data c^f/vgertaThi-Mrify written in the address of the core 
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bitj^ step for compressing a first error signal of ^rtaimbi^^ 
to /^l— bit d^-fea^wi-^_ah---i-4:i^oii^i^ whether a f ail>^«^-itr^ 

accordingtoj^^omparin^^ for 
ilectino^^irst datr ^-^^--^^^^ 



n upper certainibitsand d^4;^-e* a lower^e^Hra-i-n^ 



10 




and outputting 



^em-seriariy via a number of outputpads in^ 
J^ormal mode; a step for shifting selected data of -^ertai^^^t'^ 
an ascending edge and a descending edge of a clock sianal 
1 outputtirrg^fe^ent serially viayvcdrrespondinc 



and 



of output pads in a test mode 

o.iAvt^i^* *"^'7 data ek^ 




^ii^fec^i* ^^^^ 



25 




: s da-te 



a pac 



ponding one of a number 
he written^an^<^:ead. 




,^-upper/4 

_ ^ ssed t^T:m*F"^S|l^i^K) , 




ng type memory device — th-i-^^?ig^ 



ket command driving type memorv devir-f^ ^ 



30 



comprises a read dat,a comparinq part for receiving 
and comparing>Tirst data of^^^rt^^n!^ a core cell " 

region and generating\^ompressed data; a data input/ 

output part for shifting «T&ydHi:a- coffi^Se.s.sAd{via the read data 
comparing part(orShi3^iSl^g2l2£^ the core^ell regi"&n^nd 

■^Ns^ -CB -Jt^w^C ^x^ ' 

transforming it to^.e^i^r^-a-te.^ci:! ^ to a clock signal : an 

interface part fot outputting the data read from the dkta input/ 
output part according to the clock signal serially in a packet 
form via an output pad. 

The read data comparing part c^nprises a^mimber of comparators 
for receiving and comparing /tipper or ^^wer 4HDit4^ data of<^^ 
prefetched 8— bit^ data according to a contrpl ^ignal and 
generating )l-JDit compressed dataN^fe^*^ t A^feTi^-So^Ra-tio^ 



35 



8-b 



r- a selecting means for selecting the prefetched 
it.^ data in a normal mode^ and the compressed 8HDit^ data 
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1^/4 3^spf^t=yNHtf5e compc 



xx)inpa^J:o4re- in a test mode according to >^t he control signal. ^ ^- 

:omparator comprises a ^^^^^^^^^^^^ 



C Omp r i t» ^ *3 a. i-is-strar-o-cr i=r^ ci — <L^4a JT^il- ^ 

comparing means for receiving t^^-e-w^-t^R 4 eiirsraarta~and 
read 4-fei-4;^. data and comparing tha«u^y.=3?=b:t4: andgenerating a 
first to a fourth comparing signal^ according to the control 
signal; a generating means for receiving the first to the fourth 
signal generated Ihs^ the first to the fourth 



comparing 



10 i-ft-f 



comparing means and generating?! -bit compressed data "vil^^^^i^^ 



i^ferina±isfi.:-afeeti^ whether a f ail^^^^S^r k.vi oCcc^x-v^. 

s--T^M^^fe-^reH?ti"e-^ia^9^ comparing means comprises a first NAND 



15 



20 



GATE for receiving corresponding 1-bit signal of the^w^^Se 
^^^^;^^'^»±£:s data and the control signal respectively; a second NAND^^^ 
GATE for receiving corresponding l^it signal of the^^a^'T^tei-fes^^ 
data and the control signal; a third NAND GATE for receiving 
outputs of the first and the second NAND GATE; a first and a 
second NMOS ^ransistor having gates and drains receiving the 
outputs of the first and the second NAND GATE; a first and a 
second PMOS ^J^ransistor connected in series between a power 
voltage and a source of the first and the second NMOS^^ransistor , 
having gates receiving the outputs of the first and the second 
NAND GATE; a third PMOS /ransistor having a gate receiving an 
output of the third NAND GATE and a source receiving a power 
voltage and drains connected between sources of the first and 
the second NMOS ^ransistor and drains of the first and the 
second PMOS ^ransistor; generates the first to the fourth 
comparing signal respectively via sources of the first and the 
second NMOS ^Jransistor connected commonly and drains of the 
first to the third PMOS ^ransis tor . 

The generating means comprises a fourth NAND GATE for receiving 
the first to the fourth comparing signalv^enerated ^J^Vthe 
first to the fourth comparing means and generating/1 HDit 
ed data v^^:^t4:J^^ 



25 
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compress 

Qj present invention comprises 




for receiving and comparing 



7 



f comparators r ^^^^ 
data read from the core cell 
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region and generating/4^^^ compressed data, receiving and 
comparing/oipper or-<Lower 4^bits^a4^-0^--8-bi-ts''^e fetch data 
according to the control signal and generatin^l-bit compressed 
data vnb-feJ^-^— a selecting means 
for selecting the 8-bits prefetched data in a normal mode, and 
the compressed 8— bit^ data f-jgom—^^ff^i^^^^i^oa^j^ 
^ompa-&a4iox — o£ — th-e — n-urafeei^s — of-— compa^-fe^^es^ in a test mode 
according to the control signal. c ^ ^^H^fJ^^lJ^Il^^ 

A packet command driving type memory device ^^--thd^^sinvent^ 
comprises a read, data comparing part having a^'^^^c^^^^^^^of^ 
comparatarsYf or receiving and comparing-<ipper or -dTower 4 bits 
^-d:a^ o?|>^-biM:^ pref etc^^ data according to the control signal 
and generating^^^it^^/t^OTtiparing signal, a selecting means for 
selecting the B-biti prefetched data in a normal mode4?^ and the 
compressed 8-bit^ data 

e^-'-t ho n u mb e^---^-£--i:ijQinpa.g-a.fe^^- in a test mode according to the 
control signal; a data input ^output part for shifting th^^Hli^a 



20 




according to a clock signal; an interface part for outputting 
the 



:om 



the data input^'^ output part according to the 
clocM signal serialTi^-VLia an output pad. 



25 BRIEF DESCRIPTION OF THE INVENTION 
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35 



Fig. 1 shows a data pass structure in a packet command driving 
type memory device of the prior art. 

Figi2 shows a data pass between an interface part and a data 
input^ output part in a packet command driving type memory 
device of Fig. 1 j^— de^-ii . 

Fig. 3 shows a data pass structure between a read data comparing 
part and an interface part and a data input/'output part in a 
packet command driving type memory device having a rQa-d--d:alra 
com]&a-Ein.g — pa-rt according to an embodiment of the present 

6 
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invention , 

Fig^4. shows a data pass between a read data comparing part and 
an interface part and a data input^ output part in a packet 
command driving type memory device o^--j:i-^3-^-^— de^rad-i . 
Fig.5. shows e^feh data output shift part in a data input /Output 
part of Fi jg,..,4r--i^— d-e4?a-i-l . 

Fig. 6. shows comparator in a read data comparing part 

-i^-r^T-iia--d-e-*i^-i-l . / 

\wM^ / 

Fig.7A to Fig.7H show operation waveforms i^-^-©a.s.e-4^e-t a packet 
imand driving type memory deviceNa^g-H^A^sr^nvent -i on 



comma n 




DETAILED DESCRIPTION OF THE INVENTION 



30 



35 



Hereinafter, a preferred embodiment of the present invention 
will be explained in more detail with reference to the 
accompanying drawings . 

Fig 3 shows a data pass structure between a read data comparing 
part^a^tCan interface part^and a data input/^ output part in a 
packet command driving type memory device ^t^4^ij^,g--a--3fe-a-d--d"Q-fera- 
G.oiRp3Trinnrg-TTa-r^ according to an embodiment of the present 
invention. A data pass of a packet command driving type memory 
device according to an embodiment of the present invention iaa-s ^^wPV-^^ 
^-s^-^^ie-toajse-tha-t a core cell region 100^ a column control part ^^"^ 
200, a data input/'output part 300, an interface part 400, a<!^^£^'^^'* ' 
data pad<DQA or DQB) and a read data comparing part 500 tox -t^t* cvf- 
output tiiT^^at a read in a normal mode or compressed5(lata'"he^^ 
^^-^ faiJ^yt^S-e^^^ it is a DA mode tesV^l^g>%rranged 

between the column control part 200 and the data input^output 
part 300. ^ ^ . 

Fig. 4 shows ^ part/a dot/line part) in ^data pass structure 
of Fig^ 3 in detail, i-s=zaci:dxaMga^|' that shows a pass that data 
from the core cell region 100)t^^=i-otrbptt'fe^e^4^@^-ax^--e^ 
^ l ^c . t iv el y - ^i a t j^-e— gea-d- 
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Referring to Fig 4, in a memory device according to an embodiment 
of the present invention, the read data comparing part 500 
comprises a number of co mparators 501-508 for receiving 8 bits 
data RD<0:7> read from the core cell reg ion 100 according to 
a control signal {S_DATEST) w hen it is a DA mode tes t, 
compressing uppei , ^^^^.^^ dua xower r* r^^ra 

ng 



RD<4 : 7> and ge_ 

info rma 1 1 o n^ a^feou 



Dper 4 -bits data RD<0:3> and lower 4-bitl dati 
w^'^xi^^^^'^^t data error<@$^Xii:r-©i:-4i^ havim 
:t whet^her a f afi-^^-^^- ^itiplexers 509-5 1? 
for sele cting the SHjit^^dat a RD<0:7> read fr om the core, ce ll 
.region 100 w hen it is a normal mode (gr)d a-te^error<0 : 7> cero pjres-s-e^f^'^'^^ 
l^^^ ^the comparators 501-508 when it is a DA mode test according 
to the control signal (S_DATEST) . 

Hereinafter, a data pass operation of a memory device of this 
invention having the above-mentioned structure will be 

explained in more detail. 

ui^ii. 

First of all,^ control signal (S_DAT^T) in a low state is 
inputted from the outside when it is^^ ^ormal mode and thereby 
the comparators 501-508 are disabled , the multi.Blexe rs 509- 
selgct the S-bit^^data RD<0:7> read from the core cell r egion 



100 ls^£S^ inputted to a fi ^st input terminal i q^according /^f 



the control signal ( S_DATEsf ) «,/l^ta New RD<0:7> beii^ outputted 
from the multiplexers 509-512 are transformed tOys &d^ :=^a^ 
via shift registers 301-304 of the data input / outpu^a r t 3 0 oT 
. A t this ^-^-mey-j^efei93g,3rf^.H?e Fig. 5 t4m* s_^ows respective shift 
registers 301-304 in detail, ^en data^^J^ RD<0, 1, 4, 6> of 
the New RD<0:7> b^^transf erred via the multiplexers 

509-512 are shifted via shift registers 301-1, 30/2-1, 303^1, , 

f«J^-ej£en_da*^according to a clock signal* fed dat^^^ 
RD<1, 3, 5, 7> are shifted via shift registers 3jDl-2, 302-2, 
303-2, 304-2 -f-w-^^d-^a*^ 

Data transformed in_&e-9Hre« via shift registers 3^1-304 o-f-feh-e- 




daj:a-lnput/n.ii.t-piit pay^-j-Q-Q .a; 
TestClkR via isfe^tiplelcer 



ire synchronized to a/ clock signal 
and driver^*" 4oi-404 of the 



interface part 400 and outputted serially via resjiective output 



( 
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pads (DQA0-DQA7 or DQB0-DQB7) . _ 

That is, b^t-feii^t even dataxi3ei-rng' transferred via each shift 
r e g 1 s t e r ^£^=:e3;2S3 



t-ran-s;fe-5rred-to a corresponding data pad vtia-4^.s— i-^i-fe^^^^a^-n^^ 
>4^«' i>Q anascending edge of the clock signal Tes tClkR^-h- 



data'^^l^eii^-g-^rans f erred y-ia — a— siii^4:_r^.gi-&tei? odd -^-ro 

tj^^^ej;^=:e^.*4=^--a--ee^r^=^pon^^ 

"-"'^-^sora descending edge of the clock signal TestClkR, 8Hbit^-j^ 
E^-e^ data are transferred serially in a 



I f res 



packet form via 

10^ respective output pads (DQA0-DQA7 or DQB0-DQB7) during 4 

On one hand, as the cpntrol signal (S_DATEST) £b-^&^i4^^ to 
a high state when it is a DA mode test and inputted to an enable 
terminal (EN) of data comparators 501-508, the data comparators 
501-508 are enabled/ The data comparators 501-508 receive 8Hoit^ 
data read and^p^f etched from the core cell region IQo/^y^ ^ bit? 

j/^hem vi>a-4rh-e-£^^er:t,i. ve dp t a .^^^;»ffl^a.ga^^?^--5-Q^— §-0-^ 

h-a- 



15 



OA 

and compress 



6yM 



and generate.;fe6^mpressed 1-bit data }€rror<®^^ -^-^ 



^-■^^^•In^QJSTOa^^-^^^ whether a f ail^*M-,<^(l!lL o Cd^u^ve^ 



20 




^t^^^o^arptors 501^,^5^3, 505, 507 receive upper 4 bits 

dfi^ RD<0:"3> o^S-^its ^^S^re^d from the core cell region 100 

respectively and/^ener^teJ /l-bit ' ' rv^-m^^ 

error<2>, err 

508 receive lower 4 bit 
_ , . t 
1— 'bit .compressed data 



compressed data^^rror<0>. 




^ jc:^«^>-comparing b.lo 
arranged isn T;i5^^^f^^6-e> 




^wiu^iiessea aaT:a^^error<u>, 
or<4>/?^^or<6>tf /the comparators 5Q2, 504, 506, 
^ i-its^dg^ RD<4:7>yrespectively anc^g^gne^^ 
a^rror<l>, error<3>, error<5>^j^A^ror<7> . 

)f the read data comparing part 500 i-^^]^^ 
the respective shift registers 301- » 



J04 of the data mput^'output part SOO/v^T^^^^g^ 
respectively b5c=8=*>i^-i i^«=3^^:Bp^-s:e=^ 



i-eh — a-^ 



comparea..<f^5b-ac ^di acent 4 
comparing part 500 as 

compressed b y ^-^-^ ^jf^ -a-^ej^ . Accordingly, S-Jsi-bs-dBira-a-r-e 

transformed to'^^^^^^^^fei via GHft-e-ee^?S^. po .ndi ni shift register 



blocks of the read data 




4 comparing bloc^k.s of the rea 
T- h' f Lv r;#ti^ c<^v^ Ve^t^ i::-^^ 

I^^wvJ:^^ 4, thereby ^aa-fe^a—wfe^- 




^ — -^a^-^/f e?^ 



/ 
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^ ^^ ^fie^ef or g? as 2 comparators of each comparing block o-f-ea-eHi-reBxl 

d.a^^-eempa«.-Ti-g--pa-r^^^)6-receive S^Dits data and generate 2 bitst^^ 



►eftd-i-R-g-^re^trh-e 
ower 4 bits^^ 



10 



compressed data, J^-spe^4;ia;i£ 8-bit4 .data 
"ad5-a-€^:fe-4-da^-^a^s are divided^^t^upper 4 bits 

respectively, and^TfTpr^ ^'^l bit data error 
-.vara comparators 501, 502, 503, 504, 505, 506, 50 

4^^t u:c{^ y 

comparing block>&^=i^iMrh-e^fey 8-t)it§ compressed 
-a-£^ g-e^ie-ra-te-d-. '^^^^^^^^^^^^ ^ ' ^ ^ ^ ^ ^-^a t a 

^j4-d compressed S- bits ©empj^^^^d — da^- e 



7, 508 

L-fe^ error<0 : 7>^^^^^^ 



jpror<0 :7> and , e. ^ 



o u t p ut t e d^ o fj^^^^^^a second input terminal II of ^|^^TnuTE"i"plexer ^-"-^ ttf 
50 9 a*^ra^-g^-riH?i--e---©e-3?^re«p^ft-di-^ E^e«pe^G4^-A/'e 



15 



signal (S DATEST)^X-t-tTF— data New RD<0:7>V?el 
multiplexer 5 0 9L ar^^e^^S^^t^^ Vpa-raTleT^a t a 



register 3 OT^vti^^^Iri^ 
^ driver^f the interface part 400_ and 

>A^-- Hrib ~feri-me7 — 



li-t 5 6 -6. 

impressed 
th e control 
efcted via 




second input terminal 




510-512 is grour^ad 
fee 



the shift 
|ultiplexer and 

ted via a^^s^ 
ii5fe=!i@©fi^3]^-3 . 
of multiplexers 
ps^B^a-be 
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Accordingly, wheth 
►eift^ outputted s 
DA mode test - 



Fig. 5 shows one 



input^ output p 



a data 



hift register^ 30K33K according to the present invention 



com^rise'^a fii/st shift regi^te^ 301-1 -CS^jSi) for even »amber 1 ''M'^ '"^'7 
data^Aox shifting even data/^f 8-bit/"data New RD<0:7> Ho4-n^^>^x f p 
35 inputted ^ia multiplexer^^ & an ascending edge of a 



C ^ (^^^j^^k-J^ y^y^ 6 7 6 3 




clock signal TestClkR, a second shift reqisterf 001-2 --^"Oj^) 

^dcu ^ ^ ^^^^ ...v . tin/ M , 

for e^^e^v^minibax data^or shifting odd data /of S-biti data New 
RD<0:7> beiHn^ inputted via Vhe multiplexers. 509-^^)^n a 
descending edge of a clock signal TestClkR^ c ^ 

Fig 6 shows Q^=e4f*a5T%p-3re---©^^^>€g&spy^ inXj^*'**^^^^**^"'^^' 
a memory device according to^ the present inverit/ba,_^-s" 
e^pJ^ij:iad--^^lTfir?^«i?entre-^^ tL^ ^^^^-j ^^^l^J_ 



\ 



Re£arLrijig_i:^-iii-g--67 the r^^-^-daia-compaxijigLJiaJ^^ 
stori^^*^ gii^bit/^data WD<0:7Vin the\core cell region lOCLT"^^^ 



J-S^si-t-stlB t^-aD<0 : K > irtuneoTHIft 
e3p^^^^e::^mpaxafor:^ ■■501\7^1j8 comp'arei 



ft a WD<P' 
^data 

WD^-^ : 7> Q. 



<p-:3> of^^xt^^-h 
<0:3>.-€^B^8-^^ dat^aRD 
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rritt^ 



data WD?? 



RD<4 : 7> o f^l^a d__ 8.::bi,t |--da-ta~j^< 0^5-:^ 



Thi-6 comparator 



fail 



25 



Tafeo4*t whether a 

comprised first NAND GATE 5,26 for 

\ w r, H'^'V' 



,for 
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a generating means 525 for receiving an output signal o^-^rh-e 
^maiHfee-£-s — e-^-^omparing. means 521-524 and qeneratina 
impressed data\Ti;;Saa=^=^«FFg©= 
comparing means 521-52^J< 
receiving a corresponding 1-bit signal of the 4'^it^a:Ua^D<0 : 3> 
wi^i-fe^feen and a control signal (S DATEST) beAjM--i-R©u4=rfeed. 
^ enable^^signal EN^^ ^^^econd NAND GATE 527 

corresponding l-bit signal of the 4-i3it^^c 
^^r^ntrol signal^(S_DATEST) beiag-^p^^^fe^ as an enabl^^signal 
EN, a first NMOS Transistor 528 ha^^n^ a gate receiving "^output 
of the second NAND GATE 527 and a drain receiving "^^utput of 
the first NAND GME 526, a second NMOS ^ransistor 529 )iaiSg 
a gate receiving aj:^utput of the first NAND GATE 52 6 and a drain 
receiving ap^output of the second^NAND GATE 527, a first and 
a second PMOS^ransistor 530, 53lf 




an 

__ , receiving a 

["data RD<0:3> £©^^ and/ 



i 



35 



receiving jautput 



signals of the first and the secbnd NAND GATE 526, 527< -b^ii^- 





^^^u^ a 4-^>4 ^^'^^^^ 

c 4-^;f . -r/v^. 4-^-^ >W^A 



( 



( 
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^nd'^-e-S'e^Rd--NMQaJEr.ansi.^J:ox-52-^ a third NAND 

GATE 532 for receiving the output signals of the first and the 
second NAND GATE 526, 527, a third PMOS yransistor 533 
a gate receiving an output of the third NAND GATE^^a^ a source 
receiving a power voltage, a drain connected b^:feween,^^ources 
of the first and the second NMOS ^"ransistor 528, 529 and drains 
of the first and the second. PMOS ^'ransistor 530, 531. 



^P^he comparing means 521-g^ generatefe^f^rr3± comparing 
10 OWH^o-na---f^ug^tli— G^mpa-E^-i^^^ of 
first and the second NMOS Transistor 528, 529 and the dra 



signal. 




the JM^S 

ins i' ^^^^^i 

of the first to the third PMOS Transistor 530, 531, 533. 
The generating means 525 receives the^ fZj?.s4^-^ 



^4 
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Gompaxing.^g^4 Otrri-OUT4 and generates/^l-iDit compressed data 
ERROR<0a;^> ha^JJ^iiiii^o^a-fei-en-^ whether a f ail^'^:^i^'^ ooccvi,^^^. 

Hereinafter, an operation of each comparator of the present 
invention having a &©mp©s-i-tri-en.^s described above will be 

^■a4: 1-bit read dataVand 1-bit written data:Xinputted 



to^ e^h comparator^re^^me, for example. 



La-s 

NAND GATE 52 
NMOS^rans 
532 recei 



feii-a-t-trh-ey 

the outputs of thefirst and the second 
326, 527 beeomJ^hagh-s4ra-^^/^ s econd 
istor 528, 529 a^^^Lnq-ed-^C^iJ^rt^^ of 
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f ^fjAND GATE 

532 receiving the outputs of the first and the second NMOS 
^ransistor 528, 52g^b^^^ ^ low^-s^5>afee:£aftd-'^^ 

533 i.s-^fe4drE4^-ed-en . «^^^^a?e^i^%y-^ll the comparing means 521-524 
output comparing signals 0UT1-0UT4 i-ji-a^gh s^fe-a-^eT^e^m^ 



data error<0cc5> iia--a — Low_s4=^^e— a^AND 



essed 

GATE 525 
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— ™ — ^— roe^4^.s — £:e.SLpLe.Gti-v^eiyj 
0#:^efte^4i^*(d, i-j:L-J:±i.e-^.se--fe4=i^ 1-bit read data/^and 1-bit written 

.xaeLarS '1' 



data^nputted to eaSh comparator "^e^^^iii^ 
s±aaal-L S^DATEST )_ M.hji-^h. ' .L 



i-^n-a-bl-^--3d-gi:i-a-ar-BW-i.s-i^^ 



»j^he n i t i s^a. 



is4;, ai>k the outputs of the f irst and_the, 
second NAND GATE 526, 527 high -s^-^^fthe fT^ItTiid' 



the second NMOS Transistor 528, 529 are turned 



off 



^1 



T 
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-^©-fe4:iA.s^M0S^ransistors 530, 531 are turned on 
the first to the fourth comparing signal OUT1-OUT4 Jsei-R^ 
"e«^id-fe^ed- from the comparing means^521-524 of^each-eemBa^-tox 
fefeCTsme-^a high^s4;a4;^ ^ti-d-eu-fepu^r' compressed ^-ta error<Oc^> i-R- 




\M0 <o 



L--S'tna-t^-aiiHd-^.e-^?ea-d-da4^--R4D^xe 



10 



-ixu-a-l-ew-s-fea-tev the first NMOS Transistor 528 is turned off and 

^.ransistor 52 9 is turned on^ on-^rb-e-eei^^^^raicyT 
^ the^ritten data Wir-ajs^^i-R-a low ^ta-te and the 
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the second NMOS 

the Cri.sje-%h-a-fe the^wl 
read data RD^a^^M-a high &4^=tr^, the first NMOS ^ransistor 528 
is turned on and the second NMOS ^ransistor 529 is turned off, 
iJiejs^fey the third PMOS^ransis tor 533 is turned off^^^p^^^ first 
PMOSyransistor 530 and the second PMOS^ransistor 53l''fe^Hl"^ 
not turned on. Jvx +^ CUT I d (w. 

Accordingly, /tTie comparing means 521-524 of comparator 

r&spe^^^.v^-y7^o«^^-t^ 1-bi t-I^^^r e s sea'^^^t/^e r r or < 0 ^""jby fe^fe" 




.»iifco£=aJ^ND GATE the /generating m eans j 525|i>e.G.e j.4ifrarf»g- 

becomes /^high s-fe-a^ yOnru^^^^^ ^ 






comparing means tj-z:^ or each / 

bit with tiia— &@a-d iteit 



irf orm)^;^^ogic operation such as an Exclusive NOR GATE^ 
lerate^Sa^high state signal i4Wfeiie-&a-se.4^£at two inputs/L^-^ - . 
5/ a low state si-anal i .n - 1- h r^^r^ ^ q o ^=-h,-^+- ■^-ufr^ ir^YMi^-c. \ ^ x» 
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comparator c omg a r t h^^^^ -^ rhe^n IT 
^■a^fe^^ pe 
^Sa4s- gene 

are /Same, alow^state S3^jiajl^_i«-^^ 

different\^l*^S^theE::r^^ C^.vJL 
^ Ffi^Q==^g^^?^g=^efl-fe--3rR^ ^^ compaws^^^p-e'T''^^ 

>v^Q ^^^^ m V -t^ Cxnge^p^^T^ ) 

<^^8^bit^ ^-fea writtenin^the core cell region im^^iTKXT^^ 

lower 4 bits da^ oj?^8-^ data read from the core cell 

100 \«ra-±ii-e--^Ga^--da4;^-^mpaxdTTg-pB^^ and aenerates^Hbit 

c<r©>^ ^^:se-g^Q^<=7-::; £t a-vi ng an infid r ma - t -i o n a b ^t 




compressed data error<«X'^:5ie-^^:©^<^^ 

whether a f ai VC-s-^e^p^^^j^^^ error data error<0 : 7> 

«ba^^-%i^-e-"4-bxirs^ 

is comnr e s s e^Ay^^jr^^bafe^:!^^ H _ ,r^w ^ 
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H ' rir s— - M -me / i^--fe4^-e-^a-sa--tJia4i— l--fei-t^^^ data error< 

;::r^rror<^ --a^^i^— a low .s-fea4=e, i- 






nioin- ^core cell region /^^g-^;fe^^L^t)rrespondi4^ tol^ve. ^Hy^^-^ 



bit compressed dataL i?tAl bit compressed datal^l/,^' 

— — /-^j^^^ij^ ^^^^ ^ V<CCj^<£^ 



®M^x^ja.:^_=— e«^^J.^-^^ high s^-4re, it i^-d-eein^e^ that -^-^ 

£a-i" 3r i ..s-gea.&ga^fe-e^;?^^^^core cell region eg'4--bi-4=^^Qr,r e,s_ia o_ndi ng 



to ri^spe£:4^-^e 1 bit compressed data^^ 

>r<0> 



For example, in the case tjiat error<0> is J=4;i--aTTi^ir:s33S^7^^ 
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'i'^^-e^-d-e^ that a f ail xL-s— g-e^CTH^^d^^JT^.^core cell region 100 
'€CL^?=^«peR:di*vg-4^-^^^--a-ddT?^ data corresponding to 



/ 0 CCi^*' 



error<0> o£-4^-e-eK3^-^l-l— i?egd-^n-^^ are read^ ^^^^^-^J^-&^^J^^ 
error<7> is in— ^ high ^-ta^, it i-s^^SSi^e^ that a fail*^ 
^^e^ ^^g^ ^^^i^^^the core cell region 100 corresponding fe^~an 
adS^^^n€*^C'4HDiti data corresponding to error<7> o^— fe^^i-e-eo-ee- 
15 ceXL-Xejgj-ofi-i^'O are read , ^^e^^Se ^ e j, - -a-s-th^-^nvent ion^ w^-fe^G^^-fc^ /Tv^^^r 

i>> Wr.'H ^ 1 — 

^QCLre cell region 100 ee^ee-spfen-d-drng — b o - q - ' , 

SF^N^^ , ^ , _ . /k^be^^^ ^^f 

8 *bitg da^tav r rom the t<>'^ ^4 



£ICC0 I ^ 



Wixe^i e^ichS -bit^ cia^^ — Tn- 

r^r e d gEer mi n e dT ^^'dr e s"s ^, aja^H^ii^- 



^r-fg-g-i.-gn^.Go^^ie.apcm^^ address of the core cell region 100*> 
'^ja.^:p^pa;^§S^5Keffl=^eS5^ i 
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v^^ti. C&T^ bf^t^ i>) ^^^^^^^ U^^, cw*c 

1 bit compressedXdata \^- ^— ^-ferHr ^ ^ ^ * 

^^-v^ ^^-^ 
exactly wher^-'-^cg^^ memory^ 



J. 



Dugn tne^ 



eirr^r-^g-in^rrpva— €a±l^^ r 



Al though the,,^?^.d-c^i:a-.9empe^-ftg^i^^ 
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Q f-t h 

^joM citton in a — go^: pi . rp ., 1J .— .a^egjren— 1-O-Q , 
data RD<0:7> read from the core cell regior ^ 100 i 




As explained in detail above, 

o#--feh4^-^-4^4/^rii:J,^li..,^^ r e^<^ii.e:fe4^e^^^ " w^r i t t o j^i-da-fea— a»n-d- 8 

b>its read datPi^jrift— samfa -j jfa^^nnj-i:L_Y^-F__nppor 4 bits or lower 4 



1 C<^*p(^<i' 



as a-tmit cost 




30 — Lja-£Q«¥iaij.iija-, it is possible to test a larg^aflaewrt of devices, 
i . x^ ^" ^ ■ ^^ ^■"■ ^ ■ •^- ■^e--JLha;fc--a--t^^^ can b e ^ r -e du - c ed-as well 

test..xdajx- bo ocn red ■ A^fe o^ t ho ^e ^ o a -eU^aja^-g^ 
-fel^^a=trra=3:tepe:i=^^ where osS-e^o re cell 

region^ fail - gp-ne^ ^i:;^^— hy Nr i ia^_^rnp T :ooc^ p^~ ^-i = ,^. p, vT«^^^r *^ 

5nd^ Xhe present invention e an - be — aeo a - lizcd - variou :"^ " \ -Aw^^ 

14 
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'b h±-s—- i-n-venrion. 
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